Purpose -The paper aims to explore the academic performance (measured by quality points (QP)) of undergraduate business students in introductory courses of quantitative methods at a private university in the United Arab Emirates (UAE). It also examines the impact of a number of academic and demographic factors pertinent to the performance of the business students in the courses concerned. Design/methodology/approach -A random sample of 250 students drawn from the Faculty of Business Administration was chosen. Descriptive statistics were used to present the main characteristics of the participants. The study relied on one-way ANOVA, independent-samples t-test, and correlation to analyse the data collected. Findings -The results generated revealed that the means of quality points (QP) for Business Statistics-1 (Stat. 1), Business Statistics-2 (Stat. 2) and Quantitative Methods (QM) for Business were slightly below 3. The results also showed significant correlations among quantitative courses' QP and overall grade point average (GPA). The results of one-way ANOVA and independent-samples t-test suggested that the performance of undergraduate business students in introductory quantitative methods courses differs significantly across business majors (except for QM for Business), nationality, high school major (except for QM for Business), gender and age. Research limitations/implications -There are a number of limitations associated with this study. First, the findings of the study are based on data from only one private university. Second, this study focuses on business students, and in turn it excludes students of other colleges (e.g. engineering) who also take quantitative courses and might have different experiences. On the other hand, it has a number of implications for the curriculum planners and the instructors. Originality/value -The present study is the first attempt to explore the performance of undergraduate business students in introductory quantitative methods courses and to examine the impact of a number of factors on the performance in such courses in a private university setting in the UAE.
Introduction
Business schools worldwide require that their undergraduate students should complete a number of quantitative courses before graduation. According to the Association to Advance Collegiate Schools of Business (AACSB) standards for accreditation, the undergraduate curricula of the business schools should contain a number of quantitative courses such as decision science, management science and statistics (AACSB International, 2011) . Consistent with the AACSB requirements, the College of Business Administration (CBA) at a private university in the UAE requires that its undergraduates complete a number of quantitative courses including Business Statistics-1 (Stat. 1), Business Statistics-2 (Stat. 2), and Quantitative Methods (QM) for Business before graduation.
Most business students consider quantitative courses a challenge and the most difficult core courses in the business curricula as many students dislike quantitative classes such as calculus, statistics, quantitative analysis, accounting and finance for a number of reasons (Brookshire and Palocsay, 2005; Mukherjee, 2000; Blaylock and Hollandsworth, 2008) . Researchers in different disciplines in developed and developing countries alike have paid considerable attention to the academic performance of students in higher education and the determinants of students' academic success. Accordingly, a number of studies have been carried out over the past few years. However, an extensive literature search revealed that, although many studies on other business majors exist, few have been conducted for quantitative methods courses (Brookshire and Palocsay, 2005; D'Souza and Maheshwari, 2010; Yousef, 2012) .
The present study is one of the few conducted in the UAE using a sample of business students at a private university. The majority of students at this university, as well as other private universities, is non-Emirati. The few Emirati students in this and other private universities are mostly those who could not secure admission to the public universities usually because of low high school examination scores. Most students at this university, in particular, are employees, married, 22 years of age or above and part-time students. In addition, similar studies conducted in the UAE either focus on one quantitative course, namely an operations research (OR) course (Yousef, 2009) , or investigating the factors affecting the academic performance of the business students, in general (Harb and El-Shaarawi, 2007) or focus on more than one quantitative course but use a sample of business students from a public university (Yousef, 2011) . More importantly, this study will confirm or refute previous studies' findings.
The present study is designed to explore the performance (measured by QP) of undergraduate business students of a private university in the UAE in introductory quantitative methods courses such as Stat. 1, Stat. 2, and QM for Business. The study also examines the impact of business majors, high school majors, age, nationality, gender, grade point average (GPA), and type of high school on the performance of business students in these quantitative courses.
The rest of the paper is organized as follows. The first section presents a literature review of previous research related to the present study. This is followed by a presentation of the research methodology and the process of data gathering. The results are then presented and discussed. The paper concludes with implications, limitations, and identification of potential further research.
Literature review
Few studies have investigated the performance of undergraduate business students in quantitative courses and factors influencing their performance in these courses in developing countries in general and in the UAE in particular. In the UAE, a number of studies were conducted to explore undergraduate business students' performance in quantitative courses and factors influencing their performance. Yousef (2009) investigated factors contributing to success in an introductory OR course at the UAEU. The results showed significant correlations existed between OR grades and GPA, Mathematics I grades, Mathematics II grades, and Stat. 105 grades. The results also showed that there was a statistically significant difference between the performance (measured by grades) in the OR course of male and female students. There was also a statistically significant difference in performance in OR between students majoring in art and those majoring in science in high school. Regression analysis indicated that the GPA was the most significant predictor of the students' performance in the OR course.
Likewise, Yousef (2011) investigated the academic performance (measured by QP) of business students in quantitative courses at the UAEU FBE. The author also explored the impact of a number of demographic variables on business students' performance in these courses. The results indicated that the means of QP for all quantitative courses investigated were found to be slightly below 3 with the exception of the mean for QM for Business which was slightly above 3. Moreover, the performance of business students in quantitative courses differed across business majors (accounting, finance, management, marketing, MIS, economics and statistics), nationality, type of high school, high school major, gender (except for Stat. 1 and Production and Operations Management (POM) courses) and age (except for QM for Business and OR courses).
In a recent study, Yousef (2012) investigated the influence of teaching style, English language and communication, and assessment methods of business students' performance in quantitative courses in a private university in the UAE. The results revealed that business students' performance in quantitative courses is influenced by teaching style, English language and communication, and assessment methods. On the other hand, Harb and El-Shaarawi (2007) attempt to identify factors affecting students' performance (measured by GPA) in the UAEU Faculty of Business and Economics. The results suggested that the most important factor that affected students' performance was their competence in speaking English.
A number of relevant studies have been conducted in other countries. Alfan and Othman (2005) investigated the factors influencing the performance of the undergraduates in the Faculty of Business and Accountancy at the University of Malaya, Malaysia. Their results showed that the demographic profile, entry qualifications, and the subjects taken by the students in the pre-university level explained the variance in the students' final CGPA. They also found that knowledge about subjects such as economics, mathematics, and accounting prior to entering the university was crucial in assisting the students in undertaking the courses in both business and accounting programs. Furthermore, it was found that female students performed better than male students, whilst Chinese students performed better than Malay and Indian students. Blaylock and Hollandsworth (2008) used data acquired from three identical junior levels, quantitative analysis classes taught by the same instructor at a medium-sized university to determine the role of enjoyment, mental focus, and expectations for student performance in quantitative classes. The results from a structured equations analysis showed that enjoyment does influence mental focus which in turn influences Undergraduate business students expectations and performance. Brookshire and Palocsay (2005) investigated the factors contributing to success in a management science course using a sample of 310 students in an American university. The results revealed that GPA was the strongest predictive factor of students' performance in this course. By the same token, D'Souza and Maheshwari (2010) examined the factors that influenced the performance of students in the introductory management science course. They conducted a study over a two-year period covering around 300 students from business and other majors at Hampton University. The results showed that current class GPA, average homework score, course utilization ratio, and completion of pre-calculus prerequisite influenced the performance of students in the introductory management science course. In contrast, Lebcir et al. (2008) developed a conceptual framework, which included three categories of factors, namely teaching style, English language and communication, and assessment methods believed to impact the academic performance of international students. The authors tested this framework, through the design and statistical analysis of a questionnaire sent to international students who completed project management modules in a Post 92 British University. The results revealed that the level of details given in lectures, length of the lectures, academic internet sources, English language skills, group or individual assessment, and qualitative/quantitative content of the assessment were important predictors of the academic performance of international students in project management courses.
The factors influencing the performance of undergraduate students in statistics courses have attracted intensive investigations. Mondejar-Jemenaz and Vargas-Vargas (2010) tested the covariance structure of the affective (degree of interest in the subject and degree of anxiety and nervousness when studying the subject), and evaluative (utility students perceive for their current studies and the utility for their future professional career) factors that influenced students' attitude towards statistics using a sample of 408 (122 males and 286 females) full-time students from the University of Castilla-La Mancha (Spain). These students enrolled in a unit with statistical content for the first-time during their university studies. The results indicated that no significant difference existed between male and female students in the relation between the evaluative variables and interest. On the other hand, the results showed that a highly significant difference existed between male and female students in the relationship between utility in studies and anxiety. The response was much stronger for male students. A significant difference also existed between male and female students for the relation between the level of interest in the subject and the level of anxiety. The response was much stronger for female students. Finally, a significant difference also existed between male and female students for the relationship between utility in the career and utility in the studies. The response was much stronger for male students.
Similarly, Rochelle and Dotterweich (2007) examined the factors that influenced the performance of business majors in a middle-size, regional state university. Four sections of business statistics taught by the same instructors during the 2004/2005 academic year were selected for analysis. 93 students were enrolled in the four sections. The results showed that class attendance, previous performance in algebra and differential calculus, and overall GPA affect students' success in business statistics. Zimmer and Fuller (1996) carried out a literature review of the factors that may affect students' performance in undergraduate statistics courses in the social sciences and found that anxiety, attitude, and computer experience were linked to student performance in those courses.
In an attempt to understand the factors affecting academic success for business students, Kaighobadi and Allen (2008) examined the gender, age, ethnicity, and performance in two required core knowledge courses (operations management and financial management) as predictors of the academic success for a large sample of undergraduate students at an AACSB-accredited American business school. The results suggested that the average grades earned in the two core knowledge courses were positively related to students' final GPA. The results also indicated that both older and female students tend to earn higher GPAs than younger and male students. Moreover, African American, Hispanic, and Asian students tend to have lower GPAs at graduation than White students. In a Germany-based study, Richter (2006) found that, among the factors taken into account, high school grades were the most important predictors of the academic grade performance of students enrolled in a Business Administration program at a German university.
The literature review revealed a lack of agreement on the set of factors that might influence students' performance in quantitative courses. In addition, the findings of the previous studies, whether those conducted in the UAE, or elsewhere, were inconsistent. This indicates that more studies are required to confirm or refute the findings of the previous studies.
Based on the above literature review, it could be assumed that students majoring in accounting, finance, and MIS may perform better in quantitative courses than those majoring in management and marketing. Students who are majoring in science in high school may perform better than those majoring in the arts. Furthermore, it could be assumed that students who attended private high schools may perform better in quantitative courses than those who attended public high schools. Students with high GPA may do better in quantitative courses than those with a low GPA. It is also expected that younger students may perform better than older students, and that female students may perform better in quantitative courses than male students. Non-Emirati students may perform better than Emirati students in quantitative courses. Figure 1 shows a conceptual framework of the study. 
Undergraduate business students
Method Sample 250 students were randomly selected out of 500 students enrolled in the third and fourth year business programme as of fall 2009 at the Faculty of Business Administration of a private university to represent the sample of the study. The reason for choosing third and fourth year students was that those students had already completed the required quantitative courses. Out of the 250 questionnaires distributed, 188 questionnaires were completed and returned, representing 75.2 percent response rate.
Data collection
To gather the required data, the author designed a questionnaire, which consisted of two parts. The first part asked participants to indicate which quantitative methods courses they had successfully completed, and their grades in the respective courses. The second part consisted of general information such as business majors (accounting, finance, management, marketing and MIS), high school majors (Art vs Science), age, nationality (Emirati vs non-Emirati), gender, GPA, and type of high school (Public vs Private).
Measures
Academic performance was measured using QP obtained in each course. This measure was used in prior studies for this purpose (Brookshire and Palocsay, 2005; Yousef, 2011) . Table I shows the QP awarded for each grade.
Analysis
Descriptive statistical analysis was used to present the main characteristics of the sample. Additionally, means, standard deviations, inter-variable correlations, one-way ANOVA and independent-samples t-test were calculated. Frequencies and percentages were calculated from respondents' demographic information, and also for grades distribution. Means and SD were calculated for Stat. 1, Stat. 2, QM for Business grade points and GPA. Intercorrelations among Stat. 1, Stat. 2, QM for Business grade points and GPA were calculated. Independent-samples t-test was calculated from the differences between two groups in terms of performance in quantitative methods courses. One-way ANOVA was calculated from the differences among more than two groups in terms of performance in quantitative courses. Such tools have previously been used in the literature for this purpose (Yousef, 2011) . Results and discussion Respondents' demographic information Table II presents the main characteristics of respondents. The results show that 54 percent of respondents were female, 71 percent majoring in science in high school and 67 percent were non-Emirati. A total of 54 percent attended public high schools, 60 percent had GPA between 2.5 and less than 3.5. It was found that 48 percent had Finance as a college major. A total of 53 percent were 20 or more years of age. As shown in Table II , the majority of respondents were females, majoring in science in high school, non-Emirati, attended public high schools, had GPA between 2.5 and 3.5, and 20 or more years of age. Table III shows respondents' grade distribution for quantitative courses.
Students' performance in quantitative methods courses
As shown in Table III The results in Table III indicate that grade distribution is skewed more to the high side. However, because the university where this study was undertaken is reasonably new and in order to attract more students, grades may be inflated. Therefore, such grades might not accurately measure students' performance in quantitative courses. Table IV presents means, SD and inter-variable correlations for the variables of interest.
As shown in Table IV , means of QP for Stat. 1 (2.97), Stat. 2 (2.97) and for QM for Business (2.90) were slightly below 3. The results also showed significant correlations among quantitative courses' QP and GPA. These results are consistent with those of Yousef (2011) who found that means of QP for Stat. 1 (2.88) and Stat. 2 (2.71) were slightly below 3, and that significant correlations existed among quantitative courses' QP and GPA. Contrary to the results of this study, Yousef (2011) Note: Significant at: * p , 0.01 Brookshire and Palocsay (2005) in their study using a sample of 310 students drawn from an American business school found that the mean QP for the management science course was 2.6, while for the statistics course was 2.73 and for the calculus course, the mean was 2.58. Significant correlations among quantitative courses' QP and GPA might point to the fact that low performance in one quantitative course usually leads to low performance in other quantitative courses and students with low GPA usually perform poorly in quantitative courses. The result that GPA has statistically significant correlation with QP of quantitative courses supports the findings of Brookshire and Palocsay (2005) who found significant correlations between GPA and QP for management science (0.64), statistics (0.54) and calculus (0.48). Table V presents the results of one-way ANOVA and independent-samples t-test.
Determinants of students' performance in quantitative methods courses
The results of one-way ANOVA and independent-samples t-test, as shown in Table V , suggest that the performance of undergraduate business students in quantitative methods courses differed across business majors (except for QM for Business), nationality, high school major (except for QM for Business), gender, age and GPA.
It was found that students majoring in science in high school performed better than those majoring in art in Stat. 1 and Stat. 2, but not in QM for Business. Non-Emirati students outperformed Emirati students, and female students outperformed male students in the three courses. Younger students, less than 20 years old, outperformed older students, 20 years old and above, in Stat. 1 and Stat. 2, but not in QM for Business. Students with high GPA (3.5 and above) performed better than those with lower GPAs (less than 3.5) in the three courses.
As expected, students with a science background performed better in quantitative courses than those with an arts background. This is because those with a science background are usually exposed to math contents more than those with an arts background. Furthermore, female students performed better than male students, because females usually study harder than males and because females usually have more time for studying than males. Non-Emirati students usually work harder than Emirati students in order to earn better grades so they can have better opportunities to get a good job. Younger students performed better than older students. This is because The results of this study, with respect to gender and nationality, are consistent with the findings of Harb and El-Shaarawi (2007) who found that overall performance (measured by GPA) of females was higher than those of males, the performance of non-Emirati students was higher than Emirati students. The results of the present study concur with the findings of Yousef (2011) who concluded that non-Emirati students outperformed Emirati students in Stat. 1, Stat. 2 and QM for Business. Female students outperformed male students in Stat. 2 and , while male students outperformed female students in the OR course. Female and male students performed similarly in Stat. 1 and POM courses. Students majoring in science in high school performed better in Stat. 1 and QM for Business than those majoring in arts, but both performed similarly in Stat. 2, POM and OR.
The findings with respect to the effects of gender on business students' performance in quantitative courses confirmed the findings of Yousef (2009) who found differences between males and females in grades in the OR course, those of Kaighobadi and Allen (2008) who found that student's performance was significantly related to gender, the findings of Alfan and Othman (2005) who found differences between female and male business students, and the findings of Castagnetti and Rosti (2009) who found that female students outperformed male students in academia. Contrary to the results of this study, Brookshire and Palocsay (2005) found no significant difference between male and female students in the mean QP for the management science course. Rochelle and Dotterweich (2007) also found that gender has no significant impact on student success in business statistics. Similarly, Byrne and Flood (2008) concluded that gender is not significantly associated with the first year academic performance of accounting students.
The results concerning the effects of high school majors on business students' performance in quantitative courses are consistent with those of Yousef (2009) who found statistically significant differences between arts and science as high school majors in terms of grade in the OR course. With respect to the impact of age on performance in quantitative courses, the results of this study are in line with those of Guney (2009) who found that age impacts students' performance in accounting modules and with those of Lane and Porch (2002) , Koh and Koh (1999) and Kaighobadi and Allen (2008) . On the other hand, Rochelle and Dotterweich (2007) found age not to be a significant predictor of student success in business statistics.
The results with respect to the impact of business majors on the performance of business students in quantitative methods courses confirm those of Yousef (2011) who found that the performance of business students in quantitative courses differed across business majors and those of Brookshire and Palocsay (2005) who found a significant difference in mean QP for the management science course among students from different business majors.
Conclusion
The present study aimed to explore the performance of undergraduate business students of a private university in the UAE in introductory quantitative courses. Moreover, it examined the impact of a number of factors such as business majors (accounting, finance, management, marketing and MIS), high school majors (science vs art), age, nationality (Emirati vs non-Emirati), gender, GPA, and type of high school (private vs public) on the performance of business students in such courses.
The results showed that the means of QP for Stat. 1, Stat. 2 and QM for Business were slightly below 3. The results also showed significant correlations among quantitative courses' QP and overall GPA.
The results of one-way ANOVA and independent-samples t-test suggested that the performance of undergraduate business students in introductory quantitative courses differed significantly across business majors (except for QM for Business), nationality, high school major (except for QM for Business), gender and age.
This study has a number of implications for the curriculum planners and instructors. Curriculum planners will take the factors that influence the performance of undergraduate business students in introductory quantitative methods courses into account while recruiting and advising students, and curriculum development. For instructors, this study will indicate which students might perform poorly in quantitative courses, and, in turn, lead to taking the necessary actions such as organizing extra tutorial sessions to improve the students' quantitative skills. It may also lead to offering continuous mentoring of these students in order to enhance their performance in these courses. Moreover, students who display certain demographic characteristics will be made aware of their demographic profiles which may mean that they are more likely to perform poorly in quantitative courses.
This study has a number of limitations. First, the analysis is based solely on a single university in the UAE. Therefore, the findings are not claimed to be generalizable. Second, the study focused on business students and in turn it excluded students of other faculties who also took quantitative courses and who might have had different experiences. Third, the sample of the study consisted of undergraduate students and in turn it excluded graduate students who might have had different outcomes. Fourth, the use of QP to measure academic performance has a number of drawbacks as pointed out by Trautwein and Koller (2003) . Additionally, students' grades in quantitative courses in the university, the subject of this study, were inflated and therefore, might not correctly measure students' performance in these courses. Finally, the study relied on the use of questionnaires to collect the required data. As is well known, there are many drawbacks associated with the use of questionnaires as a means of collecting data, hence, the validity of the results may be impacted.
Based on the analysis, a number of future studies are suggested. For instance, a study which uses a sample of non-business students would be of interest. Moreover, a study which covers a large number of universities in the UAE to determine the universal prevalence of the present study's findings would be valuable. Additionally, a study which compares the academic performance in quantitative courses of undergraduate and graduate students would be of interest. A study which uses the raw average score obtained in the class tests and final exam to measure students' performance in quantitative methods courses would be of interest. Finally, a comparison of academic performance in quantitative courses of business and non-business students would be worthwhile.
Undergraduate business students
